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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-4, 12-15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Degawa et al. (U.S. Patent number 4,321 ,01 9). 
Degawa discloses a compressor with a lubrication structure, comprising: a rotary 
shaft (20, figure 1); a piston (not shown but clearly inherent. Col. 2 II. 15-25); a 
driving body accommodating chamber (not numbered but clearly shown in figure 
1); a driving body accommodated in the driving body accommodating chamber 
(figure 1 ), wherein the driving body converts rotation of the rotary shaft into 
reciprocation of the piston, thereby causing the piston to compress gas (figure 1); 
a gas passage (shown by 44, 92, 94, 100 and 102 etc. in figure 1) that extends 
through the rotary shaft and communicates with the driving body accommodating 
chamber so that gas in the driving body accommodating chamber flows into the 
gas passage, wherein the gas passage includes an expansion portion (in space 
around 42 of figure 1); and a fluid passage formed in the rotary shaft to open to 
the expansion portion and the driving body accommodation chamber (32, 43 
figure 1), wherein the maximum cross-sectional area of the expansion portion is 
greater than the maximum cross-sectional area of a section of the gas passage 
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that is upstream of the expansion portion with regard to gas flow in the gas 
passage (A > B, as shown below in section taken from figure 1 of Degawa); 



Wherein the fluid passage extends in a radial direction with respect to an axis of 
the rotary shaft (Figure 1 ); wherein the expansion portion has an upstream end 
(end of section corresponding to A) and a downstream end (end of section 
corresponding to B) with regard to gas flow, and the cross-sectional of the 
expansion portion gradually increases from the upstream end towards the 
downstream end (see where the two cross-sections meet in figure 1 , there is not 
an abrupt increase rather there is a gradual increase); the compressor further 
comprising: a discharge pressure zone, the internal pressure of which is 
discharge pressure; a suction pressure zone, the internal pressure of which is 
suction pressure; a feed passage connecting the discharge pressure zone with 
the driving body accommodating chamber (Figure 1 ); and a bleed passage 
connecting the driving body accommodating chamber with the suction pressure 
zone (figure 1 ), wherein the bleed passage functions as the gas passage, 
wherein the pressure in the driving body accommodating chamber is adjusted by 




0 



0 



Section of figure 1 from Degawa et al. 
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supplying gas in the discliarge pressure zone to the driving body accommodating 
chamber through the feed passage (Figure 1), and bleeding gas in the driving 
body accommodating chamber to the suction pressure zone through the bleed 
passage, and wherein a displacement of the compressor is controlled according 
to the pressure in the driving body accommodating chamber; wherein the gas is 
a refrigerant containing lubricating oil (abstract). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 5-8, 10-11 and 16-19 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Degawa et al. (U.S. Patent number 4,321 ,019) in view 
of Tarutani et al. (U.S. Patent 6,675,607) and in further view of Fuji et al (U.S. 
Patent 5,419,685). 

Regarding Claim 5 Degawa reference does not teach a compressor comprising 
a plurality of cylinder bores arranged around an axis of the rotary shaft, the 
Tarutani et al. reference teaches a compressor comprising a plurality of cylinder 
bores arranged around an axis of the rotary shaft, " wherein the piston is one of a 
plurality of pistons each of which is accommodated in one of the cylinder bores, 
each piston defining a compression chamber in the associated cylinder bore. 
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wherein the compressor further comprises a rotary valve (Column 3, Lines 18-27 
and Column 4, Line 13). 

At the time the invention was made, it would have been obvious to one of 
ordinary skill in the art to modify the compressor as taught by Degawa to form a 
compressor comprising a plurality of cylinder bores arranged around an axis of 
the rotary shaft to provide better compression efficiency (Summary of invention). 
Although Degawa in view of Tarutani et al. reference does not explicitly teach the 
expansion portion of a feed passage communicating with the supply passage 
through a restriction passage; however, it does state that the location of the 
expansion passage need not be limited with respect to the restriction passage 
(Column 6, Line 61-63). Since the locations of the restriction and expansion 
passages are not limited with respect to each other, it is apparent from Figures 1 
and 3-6 of the Tarutani et al. reference that the expansion portion may 
communicate with the supply passage through a restriction passage. The 
Tarutani et al reference does not teach a compressor comprising a rotary valve 
that has an inlet passage for drawing gas from the suction pressure zone to the 
compression chambers, wherein the rotary valve includes a supply passage 
connecting the inlet passage with the suction pressure zone, and wherein the 
expansion portion communicates with the supply passage through a restriction 
passage. The Fuji et al. reference teaches a compressor having a rotary valve 
with inlet and suction passageways connecting the suction pressure zone with 
the compression chambers (Column 9, Lines 29-34, 68-69 and Column 10, Lines 
1-4). At the time the invention was made, it would have been obvious to one of 
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ordinary sl^ill in the art to modify the compressor as taught by Degawa to use the 
rotary valve as taught by the Tarutani et al. reference and modify it according to 
the teachings of the Fuji et al. reference to include the inlet and suction passages 
connecting the suction zone with the compression chambers and to provide a 
high volumetric efficiency in the compression of the refrigerant gas (Summary of 
invention). 

Regarding Claims 6-8 10 and 1 1 , Degawa does not teach a reference 
teaches a rotary valve that is coupled to the rotary shaft to integrally rotate with 
the rotating shaft. Tarutani et al. reference teaches a rotary valve that is coupled 
to the rotary shaft to integrally rotate with the rotating shaft (Column 4, Lines 12- 
15). From Figure 1 of the Tarutani et al. reference, it is apparent that the 
restriction passage is located in the rotary valve. At the time the invention was 
made, it would have been obvious to one of ordinary skill in the art to modify the 
compressor as taught by Degawa to form a rotary valve that is coupled to the 
rotary shaft to integrally rotate with the rotating shaft to provide better 
compression efficiency (Summary of invention). Although Degawa in view of 
Tarutani et al. reference does not explicitly disclose a shutter having the 
restriction passage in the rotary shaft, it is apparent that the restriction passage 
defined by the Tarutani et al. reference (#38 in Figure 1) and the shutter 
disclosed by the present invention serve the same purpose of restricting the flow 
of the refrigerant. The restriction passage of the Tarutani et al. reference may be 
construed as a shutter without deviating from the scope of the invention. The 
restriction passage and the supply passage of the Tarutani et al. reference 
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function as a bleed passage, providing fluid communication between the intake 
chamber and the swash plate chamber. The restriction passage of the Tarutani 
et al. reference is formed in the center portion of the rotary valve, which is 
located on the axis of the rotating shaft (Column 4, Lines 12-18). Although the 
Tarutani et al. reference does not teach a rotary valve with an inlet and suction 
passages, at the time the invention was made, it would be obvious to one of 
ordinary skill in the art to combine the teachings of the Degawa and Tarutani et 
al. reference with the rotary valve disclosed by the Fuji et al. reference. This 
combination would not change the scope of the invention, and would function in 
essentially the same way as the present invention and to provide a high 
volumetric efficiency in the compression of the refrigerant gas (Summary of 
invention). 

Regarding Claim 16, Degawa does not teach a compressor comprising a 
plurality of cylinder bores arranged around an axis of the rotary shaft, wherein the 
piston is one of a plurality of pistons each of which is accommodated in one of 
the cylinder bores, each piston defining a compression chamber in the 
associated cylinder bore, wherein the compressor further comprises a rotary 
valve. Tarutani et al. reference teaches a compressor comprising a plurality of 
cylinder bores arranged around an axis of the rotary shaft, wherein the piston is 
one of a plurality of pistons each of which is accommodated in one of the cylinder 
bores, each piston defining a compression chamber in the associated cylinder 
bore, wherein the compressor further comprises a rotary valve (Column 3, Lines 
18-27 and Column 4, Line 13). At the time the invention was made, it would have 
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been obvious to one of ordinary sl^ill in the art to modify the compressor as 
taught by Degawa to form a compressor taught by Degawa to provide better 
compression efficiency (Summary of invention). Although Degawa in view of 
Tarutani et al. reference does not explicitly teach the expansion portion of a feed 
passage communicating with the supply passage through a restriction passage; 
however, it does state that the location of the expansion passage need not be 
limited with respect to the restriction passage (Column 6, Line 61-63). Since the 
locations of the restriction and expansion passages are not limited with respect to 
each other, it is apparent from Figures 1 and 3-6 of the Tarutani et al. reference 
that the expansion portion may communicate with the supply passage through a 
restriction passage. The Tarutani et al reference does not teach a compressor 
comprising a rotary valve that has an inlet passage for drawing gas from the 
suction pressure zone to the compression chambers, wherein the rotary valve 
includes a supply passage connecting the inlet passage with the suction 
pressure zone, and wherein the expansion portion communicates with the supply 
passage through a restriction passage. The Fuji et al. reference teaches a 
compressor having a rotary valve with inlet and suction passageways connecting 
the suction pressure zone with the compression chambers (Column 9, Lines 29- 
34, 68-69 and Column 10, Lines 1-4). At the time the invention was made, it 
would have been obvious to one of ordinary skill in the art to use the rotary valve 
as taught by Degawa and Tarutani et al. reference and modify it according to the 
teachings of the Fuji eta/, reference to include the inlet and suction passages 
connecting the suction zone with the compression chambers and to provide a 
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high volumetric efficiency in the compression of the refrigerant gas (Summary of 
invention). 

Regarding Claims 17 and 18, Degawa reference does not teach a rotary 
valve that is coupled to the rotary shaft to integrally rotate with the rotating shaft 
Tarutani et al. reference teaches a rotary valve that is coupled to the rotary shaft 
to integrally rotate with the rotating shaft (Column 4, Lines 12-15). Additionally, it 
is apparent from Figure 1 that the restriction passage (38) is located inside the 
rotary valve (37). At the time the invention was made, it would have been obvious 
to one of ordinary skill in the art to modify the compressor as taught by Degawa 
to form a compressor taught by Degawa to provide better compression efficiency 
(Summary of invention). Although Degawa in view of Tarutani et al. reference 
does not explicitly disclose a rotary valve with both inlet and suction passages; 
however, as previously noted, the Fuji et al. reference does contain those 
elements. At the time the invention was made, it would have been obvious to one 
of ordinary skill in the art to combine the Degawa and Tarutani et al. compressor 
with the rotary valve disclosed by Fuji et al. Rotary valves are commonly utilized 
in the art of swash-plate compressors, and modifying the Tarutani et al. 
compressor to include Fuji's rotary valve would not deviate from the intended 
scope of the invention. 

Regarding Claims 8 and 19, Degawa does not teach a compressor 
wherein the rotary shaft has one end at which the expansion portion opens, and 
the rotary valve has one end at which the restriction passage opens, and wherein 
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the one end of the rotary valve is fitted to the one end of the rotary shaft. Tarutani 
reference teaches a compressor wherein the rotary shaft has one end at which 
the expansion portion opens, and the rotary valve has one end at which the 
restriction passage opens, and wherein the one end of the rotary valve is fitted to 
the one end of the rotary shaft. As is apparent from Figure 1 , the restriction 
passage (38) opens to the area 38a, and expansion passage (39) is in 
communication with passage 41 . As previously stated, the rotary valve and the 
rotating shaft are coupled together (Column 4, Lines 12-16). At the time the 
invention was made, it would have been obvious to one of ordinary skill in the art 
to modify the compressor as taught by Degawa to form a compressor taught by 
Degawa to provide better compression efficiency (Summary of invention). 
Degawa in view of Tarutani et al. reference does not disclose a rotary valve with 
both inlet and suction passages; however, as previously noted, the Fuji et al. 
reference does contain those elements. At the time the invention was made, it 
would have been obvious to one of ordinary skill in the art to combine the 
Degawa and Tarutani et al. compressor with the rotary valve disclosed by Fuji et 
al. to provide a high volumetric efficiency in the compression of the refrigerant 
gas (Summary of invention). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 
See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to tin is final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to VIKANSHA S. DWIVEDI whose telephone 
number is (571)272-7834. The examiner can normally be reached on M-F, 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Devon Kramer can be reached on 571-272-71 18. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



/Devon C Kramer/ 

Supervisory Patent Examiner, Art 

Unit 3746 
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